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 Abbreviation Full Name 
A2BAR Adenosine 2B receptors 
Akt/PKB protein kinase B 
APS ammonium persulfate 
BSA Albumin bovine 
CCK-8 Cell counting kit-8 
CNV corneal neovascularization 
DAPI 4,6-diamidino-2-phenylindole 
DCC deleted in colorectal cancer 
DMEM Dulbecco’s Modified Eagle’s Medium 
DMSO Dimethyl sulfoxie 
DNA deoxyribonucleic acid 
EB ethidium bromide 
ECL enhanced chemiluminescence 
EDTA Ethylene diamine tetraacetic acid 
EGF Epidermal growth factor 
ELISA Enzyme-linked immunosorbent assay 
FBS Fetal bovine serum 
FCM Flow cytometry 
H & E Hematoxylin & erosin 
HRP horseradish peroxidase 
HUVEC Human Umbilical Vein Endothelial Cells 
IF immunoflurescence 

















mRNA Message riboNucleic Acid 
MAPK Mitogen-activated protein kinase 
NO Nitric oxide 
PBS phosphate buffered saline 
PEDF pigment epithelium-derived factor 
RT-PCR reverse transcription polymerase chain reaction 
SDS sodium dodecyl sulfate 
TEMED tetramethylethylenediamine 
TNF Tumor necrosis factor 
TUNEL terminal deoxynucleotidyl transferase dUTP nick end labeling 
VEGF vascular endothelial growth factor 


























斥作用需要 UNC5H 家族受体，Netrins 与它们结合导致轴突排斥及血管回退。 
在本论文中，我们采用碱烧伤动物模型进行体内实验。利用 RT-PCR 和蛋白
免疫印记分析方法所检测的 Netrin-1 及其受体的表达情况显示，Netrin-1 和
UNC5B 的表达趋势一致，正常角膜组织中高表达，碱烧伤后降低，点药后升高。




膜新生血管。对碱烧伤后 1、3、5、7 天的对照组和 Netrin-1 处理组的角膜组织





本文还研究了 Netrin-1 同一家族的另一个成员 Netrin-4 在碱烧伤大鼠角膜新











































Corneal neovascularization can occur secondary to various corneal diseases (e.g., 
infection, trauma, malnutrition) and systemic diseases (e.g., severe erythema, diabetes, 
autoimmune diseases). It is a comprehensive pathological response of cornea to a 
combination of factors such as hypoxia and inflammation, and could lead to corneal 
graft rejection that  could seriously impede the visual acuity recovery. 
Netrins are a class of secreted protein family with highly conserved structure. 
They have dual roles of attraction and exclusion on central, peripheral nerve cells and 
the migration of new blood vessels, which can be activated respectively by the 
different receptors expressed on nerve cells and blood vessel endothelial cells: 
attraction needs receptors of DCC family, while rejection needs receptors of UNC5H 
family. The combination of Netrins and UNC5H family receptor leads to axon 
rejection and vascular regression. 
In this study, in vivo experiments were carried out by using the alkali-burned 
animal model. The Netrin-1 and its receptors expression were detected by RT-PCR 
and Western blot. It is found that Netrin-1 and UNC5B were highly expressed in 
normal corneal tissue, while decreased after alkali-burn and increased in Netrin-1 
treated group. Western blot results showed that Netrin-1 and UNC5B both high 
expressed in normal rat corneal epithelium but low expressed in stromal. Sodium 
fluorescein staining and slit-lamp photograph showed that Netrin-1 can promote the 
wound healing of alkali burned rat corneal epithelium. TUNEL assay showed that 
Netrin-1 can inhibit apoptosis of alkali-burned rat corneal cells. In the prevention and 
treatment experiments, Netrin-1 can inhibit and regress corneal neovascularization 
effectively. We found both PMN and ED1 in Netrin-1 treated group fewer than 
control on day 5 after alkali-burn. Further more, we investigated the signaling 
pathway activation by Western blot analysis. We found that VEGF/PEDF balance was 
restored by Netrin-1 treatment. The results suggested that Netrin-1 is a potential 















corneal neovascularization treatment. 
Futhermore, we studied the role of Netrin-4, another member of Netrin-family, 
in the alkali-burned rat corneal neovascularization. In vitro, the effects of Netrin-4 on 
HUVEC proliferation, apoptosis, migration and invasion were studied. Dual roles of 
Netrin-4 were also found. The HUVECs proliferation, migration and invasion were 
promoted by Netrin-4 under low concentration, while inhibited by Netrin-4 under 
high concentration. However, the effect of Netrin-4 on HUVEC apoptosis was 
opposite. The results suggest that Netrin-4 has dual roles on vascular endothelial cells. 
To examine the ‘high-concentration inhibition effect’ of Netrin-4, we carried out 
experiments with alkali burned animal model. The corneal neovascularization was 
found to be effectively suppressed and regressed by high-concentration of Netrin-4.  
In summary, both Netrin-1 and Netrin-4 are effective on alkali-burned induced 
corneal neovascularization and inflammation.  
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